INTRODUCTION
People always process images and make analysis of other processing methods. Nowadays, with the rapid development in the application of electronic equipment, such as computers, the transfer of images has become more convenient. However, during the process of transfer, the original images frequently become fuzzy or get reversed which may cause mistakes in image information. Especially in the areas of medical science, military affairs and engineering, image damage can bring serious results.
In fact, image decontamination is the processing of image signals, such as image denoising and image damage removal. Traditional image denoising is to apply wavelet analysis and Fourier analysis. However, there're certain narrow limitations existing in these two methods. They both have requirements for the stationarity and time-frequency duality of the signals.
Partial differential equation is a new means for image denoising. It considers the geometrical features of image signals on the basis of building mathematical models. Nevertheless, the solving of partial differential equation has certain restrictions due to the infinite solutions of partial differential equation numerical solutions which may occur because of massive image information.
PARTIAL DIFFERENTIAL EQUATION
Partial differential equation is a science of mathematics applied in engineering modeling. However, with the extension of its application range, partial differential equation has made new progress in physical chemistry area. Nowadays, partial differential equation has obtained development in many other new areas, such as finance and image processing. In basic subjects, partial differential equation refers to the Definite Condition: Generally speaking, partial differential equation is a form of expression of the equation expressing the phenomena of the same kind that occur in some physical phenomenon. For a partial differential equation, its solutions can be infinite. However, among the infinite solutions, seeking out the universal law of the solutions cannot solve the essence of the problems. An issue under a special condition must be selected and the condition is the definite condition of the partial differential equation.
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ABSTRACT: This paper will introduce the method to apply partial differential equations for the decontamination processing of images. It will establish continuous partial differential mathematical models for image information and use specific solving methods to conduct decontamination processing to images during the process of solving partial differential equations, such as image noise reduction, image denoising and image segmentation. This paper will study the uniqueness of solution for the partial differential equations and the monotonicity that functional constrain has on multipliers by making analysis of the ROF model in the partial differential mathematical model. In the equations above, besides the partial derivative of spatial variable, the partial derivative of time should also be obtained. Therefore, the setting of initial values is required in some partial differential equations, so as to make it more convenient for equation solving.
SOLUTIONS FOR IMAGE DECONTAMINA-TION BASED ON PARTIAL DIFFERENTIAL EQUATION
The approach to apply partial differential equation in restoring images is actually to do image morphing fist 
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and then solve the partial differential equation. The related modeling process is shown in Figure 1 .
During the processes of image formation and image transfer, the generation of noise is inevasible. In some special conditions, high level of noise can cause serious problems. Hence, image denoising is an important part in image processing procedures.
Denoising refers to the removal of noise and vibration from a damaged image with the condition of reserving the original image features. At present, there are three main approaches to complete image denoising:
(1) Wavelet and Fourier variation approach; (2) PDE and variation approach; (3) Statistical approach similar to MRF. Among the approaches above, the PDE partial differential equation has better application in image denoising. The reason for this phenomenon is that PDE can effectively reduce image noise and image vibration under the condition of maintaining the basic features of the original image. K is the noise that appeared.
ESTABLISHMENT OF ROF MODEL
The ROF model is small in form: ICETA 2015
The 2 ( ) L : -norm of noise data: The expression of the lagrange function that restrains total variation optimization problem is given below:
Among which, O is the multiplier of lagrange. In consequence, the optimization model of ROF is as follows:
Proceed to first-order variation and export the optimum condition as follows:
It should satisfy the boundary condition that: The original picture is shown in Figure 3 . Figure 4 shows the comparison picture after noise adding (with 50% data lost) while Figure 5 shows the image after denoising. Establish the following parameters: time step 0.1 t '
; number of iterations is 25 times; normalization parameter 0.05 H ; and constrained parameter 0.4 E . It can be seen that the image has much better effect after being processed by partial differential equation denoising. the process of building continuous models for images, by solving the partial differential equations of the image information, changes can be made to the images by certain PDE according to the conditions of the constant values, so as to obtain better denoising images. In a manner of speaking, in the PDE processing of images, the key factor is to establish a reasonable partial differential equation in order to reach the optimal denoising effect.
